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Abstract 



PROBLEM TO BE SOLVED: To provide a method and apparatus for discriminating an 
etching end, which can perform an etching end discrimination for a semiconductor wafer 
stably, even if the semiconductor wafer has a low effective aperture rate. 
SOLUTION: A method of determining etching end for dry etching comprises the steps of 
reducing noises contained in an input signal waveform using a first digital filter 18; calculating 
differential coefficients (first-order or second- order) of the signal waveform by a 
differentiating process performed by a differential coefficient calculation circuit 19; calculating 
a smoothed differential coefficient value by reducing, using a second digital filter 20, noise 
components of time-series differential coefficients calculated in the previous step; and 
discriminating an etching end by causing a discrimination means 22 to compare this 
smoothed differential coefficient value with a preset value. 
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•y^y^^i^^M^^tcfcv^T, AD^tft^afcJ: 0!Rf 

<0^5K?!i7^-^5rm2<7)xi^':J'/l'7 /P^ U >^#gfc 

#tfx -y ^i^^*^AW^^r&. 
[liS*«3 ] It^l *Jtti2lBI8<Ox.y^>'^^iK^i|HI 

^ tfi-i-«fficO;fc^*>^ri^Mffi$:*a^i.X7^ -y r h . 

A D $^ms<DmMmWim^<7)X:fjmS: d a^sco 

46^cAD3^S^OA:'3«ffVo ^DA^^iOai:^ 

-r^xT^ yrt . x:hiE^^commmi:ny-( ymmz 

-yyt. |fii02-:?c0X7^-y7-r*i^)7ttgEffi$-&«-rS 
XT^yT-k Sr^trxy^^-^i^^^il^a. 

imasA: 1 »^ja3fcie«<ox«y^>'^i»jSi!M^:fr^ 

ll«illIS&^<0:t7-fe>y hmiiDA^ms(r>^mi: 0 1 
t'.yh«}}§-c. S^Sx yf-yj/i^^^^^rft, 
[18^5 ] 19^ 1 2 fc:iea<^)x y-^y^^ij^^ 

fd^&fcfcv^T. x-yf-yj/joac^p^Sr^ai-rsx 

-rj' t Sr -en-e-h-iigjE-r s Xf ^ rsr-s-trx -y f-y 
( m^rn 6 ] f»«« 5 tclBSJc^x .y ^^*i^*il^:tra 



•y^y^J^crj^^^ripJ^-r^X-y^y^^iR^fil^i^tCii 

\zm^i^'^m^^ni.hx=r «/ rSr^trx ^ ^:^^» 
[il««8 ] ^:)bteiS^fflV^fcb'7^X"y^>-i/<0*l 

tjv^-c. x-/f->':/j!!iaio^«^«iaj-rs^gii;, c:<o 

mmc&mzm^^mm-^n^-s t Bmum^<r)m 

msm^mnmiE^^b. ^2^1^-^ }vv ^ y yy 

flijE¥'Si: Sriix^c^ i: trJ^fc-t-Sx -y ^ y^^*^^^ 

X .y f->-rco^^^¥<j^-r €.x .y ^y:r*^^¥<j^siatc 

^^^^l^¥aS-ffl;t^:^i:S:1fiai:-r6xy^y 

[iif^l 1 1 fg^^Sffi^COX-y^V^^^^aJ^^a 

lci3V%T. r^X'7tSc.mi,zXi>:r^-yi-yy'i'iz±ti>^ 

^mmm-(>tii:fj^tLfzm^m^:ms.m^z^m-r^ i v 

*»4><oai:^jSrTi-':J'^X-ri,AD^«iSi:, AD^giS 
T-f i''^''f X$tL^-f-^'*»i^5tm?-JifS^<oai:>]S:B 

mtaijb'th tzi^<o-t y^m&m sr i. -t yx^m.^ 
mim^m.b Lx^-th^^ yt:^^^hy^ ym 

lE^St, ^t^-f:i-tyxms.m. ^:7-fe-yhffi, y>f 
y^lS:r:^o^^L'?■^^'fi^S^■rSDA3a^^fii 
ttiZbt:mibti:J^y^yym^mMI^W:, 

(fs^JBi 21 i^o^ymim'^immmmi)-i^^j:t 

I ow-kK^-^o^i»lS<ox-y^yi/:^r*(ctjv>-c. 
m^m 1 ^v^L7ieiJ<0x.y^y;/i^^!|ajg:^lcJ: 0 
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imum 1 3 ] ^^mf^f^^-f 7.<rmm<r>y^i^vTu 

-bxtcisx.y^y^i^rftfctjv-iT. W*1S1^V^L7 

$rW«t-i. ^ h Sr!^Sti:-rS*6MS«<7)X y ^y^:*-^, 

>'ro-lrX{3j:Sx-yf->'^:trS{ct5V^T. 11^ l^: 
V > U 7 i^^7)x .y ^ y ^^#|;SiW^^r&tc i 0 x .y f - y 

1 5 ] i9*a 1 3 tlE^cox >y ^y^:ftr^(cfc 
v^T. lirie^^'7i^yrn4r>co:^h<y>'\*— SiT'O^ 

^M<7)x.y^y^:^rffi. 
I it*« 1 6 1 1 4 tc^<^x .y 

i^JSm i TiOx y f - y ^ W-SS L T X y ^ y ymst 
(000 1 ] 

*^t^iia2Stt/-5-nSrfflv^fex .y f-y:5^:J^&fc^ o , 
!m=r5X-7fttg^ffll,^;^x.yf-y:/Kia«0»ji^2r«3t 
^Sfci •9^ai-r-l.<?)fc*fjS'5rx.y^yjriftjii*<j^ 
^tX§im2Stl^-e-ti.?rffll ^/iiteigy^cox .y ^y 

S 1 ow-klg:6r4:**i*S, 
[0002] 

Cfi!*ofi9t] ^«f*«>xVNc^H5^x.y^yy«ia'f 

!Rp^<0|^x.y^y^tT(3#-3T^^[:i--&. -e^-C. 
iJs^lftOx^Ni^ -y ^y^^i»5jSL«iai:IJ^<0 1 oi: UT s 

V»T!»«<^IS<OX >y^y:/i||^^«!aj-r . 

?>fz»t><7):fjmb LTti, 0ii.{f , i^garae 1-5372 

8^^i8. nmae 3-20053 3^4J^*««<?>it 

TV%|> , ^Urae 1-5372 8-f-^^?8-C'{±^ilTl^ 
tc«k 0 . i/^. #^^6 3-20053 3-^^^-C'li 1 
<^<0«/jN2«jgiR5!rat3j; 0 y >f XcoffiiiS-firo-CV^ 

(00 0 3] hZ^X\ y'yX-7mm^zXr)x.yi-yy 
J: O^r 0 X y ^y ^^*^^!pM^S»4s Ji^\i:fmti> 

^fommn^mizi K>mtiim^t<^t <o . mumm 

IQ63-25473 2^4^?glCiaKOj: 3 fc. gc^ L^c 



X y ^yj/*^^«iais:it 0 tiibmiam^coy^ ^ 

tt:. - 5 7 0 9 2^4iffit:l3aoJ: 3 

tc. ^^t^cx>y^yi5<i^^«laJ^^To:^c*^. ^^^y. 

:t7-b-yMaStSIIS:f+iirrsct^U:, 3tm^# 

(0004] 

it. iSi$mitizm^om(^w^:c^\<omx.'7^y 

^'m)ifiA^^<^^xm . 3K-fey^f-3&>4>5K^ais 

U y^^fi^tcS^v^Tx -y ^y^<7)»^^SiSlfc«!m-r 

i>CLbtmM(iZ^':>X^^^. 

[ 0 0 0 5 ] ifi^«c-ryN'>f X<0«!fcHlKfc*9ittt=o 

tiT. wimm<r>mmi^wm^:m.tfzibizmm^tix^ 
fci^'j 3yM^'c««^»**;*;# < , wmm<om^ 
v3Ximmx^^<^r,x^ti. ^(f>fmmbLx. ib 

1 ow-kWi:^^) co<gffli:fCa'*iO« 
mm^^tlX^X^^hifi. Jti:i.Jf. flflSemiconduc 
tor World 1998. ll^cO 7 4 i^'tcKSO J: 3 (C. * 
^1 ow-kJKcOFSG (k=3. 3~3. 6) . H 
SQ (k = 2. 9—3. l).Xerogel(k = 
2. OOT) AS^^^/iT^^SL, ow-kffilfc 
LTJi. SiLk (k = 2. 6) . BCB (k = 2. 
6) , FLARE (k = 2. 8) . PAE (k = 2. 
8) -^i^SOG (k = 2. 8~2. 9) . HSG (k 
= 2. 9) ^biJ^h^, 

(0006]S^>fc, 1 ow-klKSrfflV^^fctttC. 

it^mmmmmmsimy'^tivmitm (cmp) srisE 
A^^\mzxi,m&^'^miz'ti>^'7i^yyvi-^xtim 

[0007] Z(r>yTi^yyu-kxx'l,i. ^a^tcK^H 
i5XX/miS(Df&mmmb^j:^ l ow-k^^JgBgtJt 
f^. r7Xvx y^yi;^(cJ:'9iSSlfflco^^?gfi£t, 

?: 2 mmzT^m-^ f a. TJi-y-? ymifi^mxh ^ . 

TiT/i^^^vv-y^cora-txtatOtcny^'^' h*- 
;l.SrX y^y^^-r&3!)^ *>Sv%(±^i£-x.y^y^-rsA» 

-C'j)-i>. i^-rntctTt, \ ovf-^mzm'^^y-^^ 

h*-;WSrr7X-7Xyf-y ^T^Bfig-f ^ 'J2-^*«ib h . 
Cior^Xvx y f-y ^Sr^i^ST tlSia(59iJ;'^r 
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[0 0 081 t*»t. mEmmimi¥Ltibvxmm^ 
tixx^^y-^^-ymmx'ii. i ow-k^fc^tt'ofL-s 

t:ibiz. 1 ow-k)g|^:<0X.y^>'^^am^^S^tt^r 
C00 0 91 ;^h«y>'f-eS:»AL-Cfcil^*^ 

S^^-C{ix-y^v^*iaiti:^^TV^|,. 
[0 0 10] te«lllx.y^v^^Slg-C«, x^f- 

» 0 ii-ric-pn-Cx v^y^nmiimT-t^ ^ if 
io^B#w^^'f{:*j*n^>tiTv^s. J^tcioTJi, x-y 
^yytt^'^xxh-yy-LXLto^hh*). -e^os 

tzibizimmx'ih^tK mkco:mx'ii. mzm^m^ 
<mm=t-^-(^i^x't}i>. L.*>*>. x y^yjjo^ia** 

1 0#^SJKi:Mv^J^co*^^¥'J^(i, ^fJ^liB^ra^S 

Tii^vv ^IR-CJi, ISx>y^^:?'1M*n 

%mTO^*5^<. Xy^i^^rtcfct^oT^-fS 

tool ^M<^3>':J':5'h*-;Pi&Jgl£'r 

t3i y^y-/l,zi3\,^X. 'JV^yy ^<7)mMXUi:mn 
-r^fzib. ^>vyry^y:3y-Sf^VW^ifmt^tiX 
:i<r>m^{izi5\'rhm}^^{^mk<r>ay-!fifV^ 
<0«x >y f-y^<ffi«*i 1 %OTi:iJ'-^>'^;t4'>. T^Xv 

coo 1 21 3(s:fg0J<7)^lOgW<i, ffigHn*0^««c 

^icfiiajT'^ ^x y f-y^^*^j4i|ij^:^rS5.i^^a^*l6^ 
-ThZbizhh. 

100 1 31 *5|BB<0^2c7)gfttKi, TyX'?<m<7). 
mzyyX-7X-y^yi^^i,zii\^x. r5Xv563te<7) 



[00141 :^wmm<r>mmi. ^msL(r)^yy') 

yym'^iznivx^'Ty^^Xtiim-otz^. 09;ttf. Wl 

,< -r c: b <r>X't Sx .y ^>'25^|§^W^^J^i^5|g^J| 
m-h:ibizi>i>. 

[00151 ■^%m<r)m(r>^mt. yvx-^wMM^ifi 

jgd-ojtc t Sr^lcx-yf-yi/jsaaiO^fc LX^ 

■Th^Lb <7)x% &x .y ^yi^m}m^:)imxfmw.im. 
mmoi^-/^yi^jLU(^mAi:-^mzimx^i>-mh 

r3-kzxjaXif-^)VyTv^ yyvj-kxcrtx-^y^y^i:^ 

mmzmii^-ti>j^'y^y^-jjmt:mm^i>:ibiz$>h. 

[00171 *3%BH<Ofl6oe6^{±. ^^vi^>'ra-fe;^<0 

xhyf^—mt.X'<om^-^)V^yry^y=iy'Sf9 hr 

a-fexcoy— h Jico^^MiT'c7)x >y ^^-^^^HSrH-S! 
LTx-y^V^/SaLKS:**^. t^-o^cn^^^t-^- 

t . X y ^ i^;7'5is<o^i^^^-nitc J: sx .y 

b >y^N'-Jitcj*L/^l^SSriE5ltc*i^-rSC: fC^t^M 
^>'0^ym<^Wx^m\\.. ll««i<Jtir3S«ifc*|pl±$ 

[00181 *l6BJ<Offec7)ge<){i, :J^v>'>ra-feX-«?» 
VM^mSiXWr^htiK $^Ti^^SriE?ltc¥iJ^L-CT 
[00 191 

x y^>'^<7)a:.y^y^<*3f^¥i|^:&^lcijv^T. A*<t 

^wmt:%i'f'J9)\^y ^)i''!'\,zii'oy-{Xi^m'h 
xy- yrb . sa^iaiatij: om-^jsy^taf^a ( lijc* 

5t{i2»:) S:*i6^>xir<yri:, m<r3X^^yx^i!btz 

',zx^imvx^m\mmLm^iSLib:bx^yy'b. m 
"Fmim^^mb^if^m^^tifzmb ^mm^mzx o 

Jt«Lx-y ^y:/<0*^jS«-!pl^i-&X7^.yri: «r-^trx 
[00201 *l|B3c7)f(titf0^tm{±. 

<^mi7'-^t,ZX OX-y^y;/cOiti^^*fll^t-2.X y^ 

m^my'— ^'O^itcSaSr^f «*SrSa ;t & Xt" -y 
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[0021] 2ls^ajc7)fl!ic0#»i, m:^ftmi^m^^fz 

[0022] immM<mm%. u 3 y^^tM^ 

«x.y^>':}^:^tcfcS. 

[00231 *f6BBfc:itttf . ^3iaSffi<0lEfl:«:«Ka 

vm.vi^\^x. t»«amai«ia<^mSi: faster v-'rJ'/i' 

[ 0 0 2 4 1 x-yf-V^^^lSP^^tCHuaOxi^' 
C tc J: 0 . <fc 0 aimW{c3t*^aiSI*^ A>£^-*f yr D y 
[00 2 5] W/jtm^mr>\zii\^X. Xyf-y 

10 0 2 6] i^^, iixtf, iKiS«^S:jE«t: 

I^T^SOT. i^«a<^x-/^yiJ^t3ifc«LT. it 

fz. :t->'N'-X>y^y:?'^^ffli^T#^c7)T\ 

mm(7)mmmzm.i-^ ^ t *iT^ . x y 
10 0 2 7] ifc, 3}s:%8«tc: itttf, aMt-r&Ttm-? 

mzML-^yx'ms.mi:]mtz^if>hzbiiiTtfi>. u 

•^iMcox y f-y^'-ISASrS^lc^iaif 2)?ty)<0X yf- 



[0 0 281 S<?>t=:. *%B.B<D#^;SJpJ^i^;^-rA^:fflV^ 

^y :5^<^/Js$ v^ite^lSx -y ^y^coi^jSc^umCjiffl 
[00291 

>y ^ y 1 aixx .y ^y i5<«f is«iajj|® 1 0 (fimWL 

[0 0 301 xy^y^^Sia Hi. x^f-y^^f-A-yA 
2«ortg5{c^A$ii^x«y^y^;<fx*«v>f i^u^-fy 
m^zi.*)^mhryX-7b^j:K>. :i<r>-r^x^\,zx*)^ 
#«cn^x>'N*Jx.yf-y^^Sn5. x.y^y^*^^fi|^ 

aiSISlOti, ifi^«£'>x>N<7)X-yf-y7"jaa4'tCX.y 

^y^^^-vy>'N'2rttc:^-r-5.r7X-73t2r«iajt. -e 

w^aj^s 1 o\i. Tt^ais 1 1 . -y h {jp» 
HISS) 15. ^^ymmmmie. ad^^si?, 
^ ;u:5'isiK 1 8 . mmiMMm^ 1 9 . x-y 

9 A'V 411^9^^20^ RAM2 1. ?J^|l|St2 2. D 

A^Ms2 3i5J;t^CPU3 05:{iii.TV^S. CPU3 
OX-mi^lxh. ^-h3l-:7Hr y h/:t-hy-<y*lJflS 

yy^mRx/m^m^^^mmzn^-f-^Tx^y^Mi.. r 
oM3iicfii^$iiTv^s. 3 2«i^ha5fe«^a, 33 

[003 1 1 3t^aJS 1 1 li. X >y ^y^T-MStftcx .y 
^y^i^f-^ y>'^'2 rttcSl* LJtr 5Xv*»<b<?)lf ^a^ft 
<7)5&3ti&^i-*Sl 2tc-C#:^.:^. %yr^f^i:itLX% 
m^iglS^l 3^'9atf. 3R')ii^fc*!|t^«^ft^O|fe3t 
3tm^lifgK»l 3(cJ:0fBfe^«lc*5t^m8S 
mm^t 5: •} , I V|gM§ 1 4 tcTIMEd^^^S 

n^.. tfe I v^aiis 1 4<^mffifi#t=*tt-cii«iii» 

y 15. ti(iiii!^(y^ y) 1 6 5-*»lt«.. 
[00 3 2] AD^m 7(ci;0-9-yr'jyj^ft-f-i: 
tTi±5^)$^^;t^i-^^i. mknf—!fy i i: LTRAM 
2 1 tcitK#i$tL«>. v^^nr-^ y i Uf-J-^fW AlV 
^'HlSft 1 81CJ: O^Jt-fWIM^fL^Jt'fti^J^^iJT'-^ Y 
i i: LT RAM 2 1 tCJR*^$ilS . ^m^^m^'f-if 

Y i ji. m%mmmn, 1 9 tc j: oiis^^ifcM < 1 <m.^ 

it. RAM2 HclRtt^iXl.. ^mLm<r)mm^W—9 

di(4. Ti^:^ju7 Hj\^9m^2 0izx*). ^mimm 
^ti^mitWLmc^i^nT-i^D i t ltram2 it: 
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iotC, ;t-h7j-7-t>yb/5r-hy-f VjlJfflliJftBI. -fe 
yi=I i+di 

fiL., Ii{i:t7-fe y h-ifOTffi^-^ di{i::t7-fe-y 

1 0 0 3 5 1 <i?ic, 5fe^ais 1 1 io-fev^mfE^^ra 

JJll^*»¥fl|Brrs (10 2). t> «ES^ia<Oi^. 

•fe>'XiffiS^o«^tcjitf (10 3) , '^yT.mSiWL 

ffi. 0«i.{f 4 vm±*>5*>¥iIiH-6 (10 6). l^li^ 

^'yi**4VJJU:tf0i;l'ti. 
~9 y i3&<^i6^$ixfe . 0 - 6 V^:iTtC^ 

-r^. (1 07) . ^^T-:^yi*«4V*i1i«0t^ 

[0 0 3 61 -r^i>*>. |glgB<7)7'y:^;P7-f;W:J'{C 

(10 8). »:tc. f»^jra ( s-G^) fcii: om-^^fc 

?^8»«^ ( l»:i^J±2»:) di^^ibS ( 1 0 

iSJUr— ^'DiSr^i^S (108) , -etT. 1'^Wl% 
yi— ysOgys<yi + ysO 

(0040] -^-yruy^^fi-^i i (Tim^mmi.m 
mmk 1 e(r>y-( yt AD ^im 1 7 co^i^ftitgic i 0 ©J 
is^ii^. mtf. ■y^yi<7)m^^^tmmmR±i 

OVT^mmi 2b--yh<0ADS!Si*if^fflV%^^. 

/jNr»-»p«£EJi4 . 8 8 m vfj> 0 . ymitim^i)m 2 . 5 

Vc03gl!)«!aj««ti. 0.2% (0. 0 4 88mV/2. 
5V) i::&»?+^'5:«!ai«iKfc:^:oTV'>^:V>. -e^T. 
1fiieil»lHl8S4<0^7-t y hffittfiieti4§lH]885c7)y>f 

[0 04 11 03 ic, m)m&i 5<D:fy-^-yhmmm 
tixv^mmv&i 6<r>y-( yms\m<Dy\3-^^-hi: 
n^-t. -9-vryy^i&*^iooi;j;0, t-f. Hi* 
mssi 5<05r7-fe y m^-tfotcis^ ( 1 0 1 o) . ti 



(00331 xyf-y^^jj^i&tcmv Hfyru yj^ 

Wm^^tii^ii^ (100). x>y^yj5^<r)jitT{cfi! 

A/D^B^3r-h5j-7-t-y h/3f-hy.-< y^jwitc 
tiV^-Cs iJC^ ( 1 ) <Ol^^59T-^'yiS:^i^>S ( 1 0 
1) , 

(00341 

(1 ) 

$tlJt*^jii¥'J^W'</WL5:fflU-C. (Di-L)*.(D 
i-i-L) (111). 
(00371 iiCtC, (Di-L) * (Di.i-L) 

jEftM^fci i 0 . :3^«/^yyy^-tx<rmj^n^!imi: 

no (112). -r5:i5t>. ft-C&ixtffttfiJ^L. -9- 

yroy^^i^T-th ( 1 1 3 ) . t lEhiiitm} 

<0X7^-yTl 0 lliMS. 

[00381 iJ:*::, -feyx^^^cojoa ( i o 3 ) f 
(±. ^fe^ttJS 1 1 iO-fe ^-xmffii: ai:>3«ffi<0BII^*» 

•C. Tjt'fbi^^jT'-^yiAi^i^lg^^^UrmBEysi: 
^t^y^nKiMta-tt (104) . 
iut-feVXAffitcioV^T, Tjt^b^^yiJT'-r^yi*^ 
<ji3e (2) 6DJ:3tc. ^i^>^$ixfc«£Eyst^:r)-C 
V>?,*»i:37&»S-^x>y:5'L> -byx 
ttEESr^L (10 5). SKJc7)X-f yT*! 0 ItcM 

(00391 

ysO=0. IV (2) 

1 6<7)yV yffl{i 1 t^-r^ (1 0 1 1 ) . A 

yn;:^:5^{i-^ i i ^JRff-ri. ( i o i 3 ) . 

yTD^^^d^Ii $rRAM2 ItCflZStrS ( 1 0 1 
4) . 

[00421 mz. c pu 3 otiB!riB-9->'r y 

ill i ^fflv^r. DA^|ftS2 3j;0l^lHl8jH 5£0 

5i-7-fe ym^:ift^-r'S. (10 15). ^Lx. 

Kl 6<oy'fyfi5:^*^^§iXJt{itc:iS^-tS ( 1 0 
16) . iX<r>Xr-'yy'l,Zi5\<^X. 3t«iaiS§l l<0±^tii 

(t^ti. frcoxx-yr-riss^ix^ia&liis&i 5. ii^g 
lHl8»16^:rt-U'C. ADga««Sl 7fc:J:0ri^*^'/W3S3ft 

i^yri) >^fi#A 1 1 S:JR#-ri> (10 1 
7) . act^JJC^r-yrtcfci^r. CPU3 0{i-fCtciRtft 

t/cifyri) ViJ^ft^ I i i: A I i t<r>jimmi:mi 

aj(i-^'^)Bf ^JiJx-^' yi i;U-CRAM21 lR*S-r ^ 
(1018). CPU3 0{ilRiW$<X^B#^^x-:J'y 
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[0043] *||BBi03r-b*7-fe >7 h^OPti, iXOj^i 

10 0 4 41 2) x:hm^(^mtmm:^y' >y ^7 
10 0 4 51 4) mmm^(r>^y-^ -v hffi«D Asm 

[00461 *^B8<7):t- bJl-^-fe «y h^dfflKi, AD^ 

[00471 -r^*)-^. «*[j<o;^-r-/rT. A:'j«-f^^ 
J^«rffiy-f ViM^fcTAD^ffttm#mff<0±* *>=6:«» 

*t<ii&*A':3-g.. ^L.t:»:eox-r-yrT% AD^^OH 

UT, ( 1 0mvmTS-«»&T) , ^h^z. m<r> 
Xy'yV'T^ibfiAD^^^T^iJ^SVo 2:, DA 

[ 0 0 4 8 1 $ /?>tc. x:hm^<r>m!&m^^y^ ym 

f^fe:TAD3^L. MiWi^^Vi Sr^mtC*«> 
^tt, <5s:c0Xx yTr»±. 1ir<0 2 oo;:^.-r"yr^ 

[0049] «E: V=Vo +V, 

^^t5:««miAD^m^«gi:^S. -r=5ri5*>, AD 

[00 501 ADtJUttSt'-y h»^HtmM?r<g 

Mr g= S . $ ^> . D Aga^|lCt$tt-& b* y hi^bMM 



[zm^x'^h. 

[0051] ^tJ. *%BJcO^- h3t-7-fe>y hUm\t. 

SEa«^^rirm»^i^oAD3^W!MtcjiuS5rig-c 
afes. AD|g^l«<7)^^>^-^s•y^'^':^i;$:llg!6•c 

[ 0 0 5 2 1 04 tC. :t7-«r -y hiWWtJ it/y-f yS"J« 

tC. *^B«cO:t7-b'y h^J«flpit/y^ ^-SflffllSrtToTt 

^mii^'iihixx\^l>imx'ii. ^m\'f-^ y i 
[00531 mz^ •fe:^x«E|&^«05!St:-s>i^-CiftB^ 

-r-5.. 0it=:i3v^T, DAmm2 3i:itLX5mf-m 

'e<oW^«<ic*3t:J:'9«i6ii>ixS. 
[00541 



I =Hv» 



(09i(fa = 7. 5) 



(3) 



f 1 3c7);S«ffiHv*«tf>Swt3&«-e#6. 
[00551 



^v^il^, mtti. CPUI.zJ:*)zxyha-il-$tih-^ 

>:xms.vi<^4 tcT^-r^ c i: ic J: '7tm=fmm 

H v= 50XV + 4 00 

t:ib<7)-izyxmBVi:^ibhZtifiX'^h, Z<7mmi 

V, =H vo/50*Exp(l/axLo g ( I i /( I o - I d ))" 8 
(^Tt'LHvo =50XVo +400) (5) 



(4) 

[00 561 



[00571 3tm^*ifS«tc(iBSfSg£*»* 0 . -fe yxm 

Ki)M^^^^i^izimm^mf^<7)iii:fjmmzv§m.W}f 



[00581 CKOBiSaLSr**')* ^''f 5 Vif^hhifi. 
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[0060] -fe:^x«jEtc{iRS^*<S> 0 . ■fey;^llEco 

EUgffl X 2 <g£Oy y & 2. i: (i^-f V ME) "C. 
[ 0 0 6 1 1 07 tC. -feVXfiStt, i^tt^^*^* 

^o-f-A—bco-ws-s^-r. agg^nsfe^'^ < i o 

3 1 ) O^rC^^^PSfcit/^y^ yffljESrtra. SeJ^ 
i^lM^^ ( 1 0 3 1 ) J: OaHSEO-fe^-xflffiffiBX 
#(1032) *3j:t^ftiOi»3gfi^ffi]iX# (103 
3) -r^. ^i^fi^*^t0!Ii.tfBS®Effi2Vtc^r^i 

St3S:fflV'k-C-fe>':^1i£Ett?r**^l> (10 34) . DA 
2 3 i 0 3fcfS^ Jifgrti 1 3 tc^tfifc-fe yxflff ffi 
^ai:»3 L (1 0 3 5 ) . PS<7)S»m*^Tl^tS«0tC^£:-g^ 
^3t'ft#0 (10 3 6). -ecoSt, Sg«ffiffl[2 

0¥iJ^ (10 3 7) S-lTl'^*PmF*JT*>itlf-fe>';^i^ 
»Ti:i--6 (1038) . 

[00621 Wmm^^^1xX\ytt^\t. WTiOX 

ffiUUiJ&^i: dAHJOW^Srm^ ( 10 3 9), S:^fflJJUi 

t 2 V Srit« UJt^S: 
^UTv^sy>f (^'f >1ijE) L ( 1 04 

0 ) . ^i^7.wmJBcify^ vmsMk'jh'^h (10 4 

1) . JJBai:^)L^-fei^xajEil*^fc*:ffli:=S:^TV^^r 
tmtf , -fe:^>?.1gEiiS:3Kl£J: 0 0 . 1 Vti«$-lt-»r>' 

Yi=blyi+b2yi-l+b 
-ta2Yi-l + a3Yi- 

jaiS^l OHz, *«y h;l-7j§^lHz<0^, a2 = 
-1.143. a3=0.4128, bl=0.067455, b2=0.1349K b3 
=0.067455i:^:'&, 

j=2 

d l=ZwJ Yl+j 
J=-2 

diT". w-2=2. w-l=-l, wO=-2. wl=-K w2=2. 
t'fcl. . ^Sc^oactiiti. ^-m. : A. S a V i t z k 
y. M. J. E. Go 1 ay^ "Analytical 



xmfffflSrai:»j-r?. ( 1042) , -^yxm^iizmvt:: 

W-Xh (1043) X^lbtlM-^yxmrnt ( 103 

8) i:L. »Jtii^^*}ii-cfcfiif. nwms.m.2Vhm, 

^<^^m^t<r)&ML ( 1 0 3 7 ) 'sM o/w-rt 
[00631 msiz^yxms.iiiiX/y-{ ^we^'^o 

tU4H7tcS^t/ct>Oi:|5l«T-J>S. -b >rX<fi3&<3r— 
-70-Lyi#^ (1039) . t>U<tt-fe>'Xi®tC 

( 1 04 3 ) {4. ggfc-rs*^ 
[0064 1 i^v!. -e^o^-feyx^Effit^^^rUrtic 

acifctcio-feyxp^T (1038) 
[00651 [!i±:^mm3i',^>-sri^jm^mx 

[ 0 0 6 6 1 <}^(c, 0 9 J: 0 , ^^^n^^V^mm. 
4)V^mil8tVX\i^ 2<>:>'N'^"7-xMon->'\*x 
^'fci ^^T^^^^f-^Y i {45^ ( 6 ) iZX *)m> 

[00671 

3y i -2 

-2) (6) 

[00681 7.'dm.^m^(rmm^T'-^ d 1 {4, m« 
iifiis:[iiss6tci 0 5^m*?ijT-:5'Y i o^^^si 

Six?.. 
[00691 



(7) 



Chemistry" 36 (1964) pl627 \iZ 
[00701 fmm.mLm.<7y^^¥W-^ d i $rffl«-^ 
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HISS? (2^X^<>f^^—:^M<nu~J^7sy 4}V^ ^ fIL, 

Di=bl di+b2di-l+b 
-fa 2Di-H-a 3D 

[ 0 0 7 1 1 01 1 fc. *|&BJt iSri^rJ'yl'^ yW^' 
HIR 1 8 fc ^ /W^' HIK 2 0 ^ffiffl L/S«-&C7) 

aa^-ffc^^. lliO. T?tfl:2<JdiS^ISci*^?iJx- 

1 9tCx>'':J';t'7 yPr^lUK 1 8 kTi^:?;^ 
7^/l';S'[HlSS2 0^fiixSC:i:tCi»3. 

COO7 23 2|s56H8c^fife<OHJ60l5:. H12~H14S: 
fflV^-ClKHB-rs. x.yf->':?'f^^¥iI^a«|fiO^*fe01l 

iimm.X'hh. ciciT'ti. j^^yf-y^jasttiicx-yf-v 

JS. KJS2. 5#~3. 5f^'^ora^^>'^*/^Xtt<7)y^X*^ 

'm.^im^TTct, mx 0 . ^it-fhi^?*^-^' y i nz 

0. ¥it'fb2<m4HljfiOg3&f^«ifc^€.c:t*i*>*» 
[00 73] -eclT. 3cr>r-(T:^^ 

Mz^i-Xdi>z. ^it^l:2»:«smi^^?iJx-^D isc 

^J'tiYm- l = ym. Ym= y mi:ft?^§ixS. 

i =m+ 1 X-f •yTBT'{iYm+ 1 =yin+ 1 k'f'h, 

i =m+2X-f yTgOYm + Sti. mfier J^':5'/^"7 
/I'rJ'lHlSSl 8c7)2<5i:>'?^'V— xo— >N'x:7 'r;P:5' "J 
Saa(C<t'9*»-&. i =m+3XT- yTaT-li. Y icT) 

1. dm, DmlZitX-f^. 
[00741 Ztl^<mt:m\'^X . ¥ftftjl!ra$ii.¥» 

'fbfiSfS^^^iJT-^'DmH- 1 i =m + 4W 

i^jiii 9 iZTfkvtims.^mizm'^x^mimmit.mw^n 



v^) tJ;0^ (8) tcJ:0^«6^>ix|.. 
3di-2 
i-2] (8) 

^mJ!}^f> 3 XT" -y r S i: 0 »6 i: 3!jf<T§ 6 . 

[oo75]iai4fc. «!nes^B#«M^ss l^j^-^^o 

^jt-fklMf^^iJT'-^Y i i:T}t'fl:2iJi:^^i-ffiaS9gD i Sr 

TFcr. mx 0 2»:ia:Ji-ffl<7)-tfnsriiig-r&i^^j (^-^^wx 

*t<^«3&*«|V^{44. 5^-C*0. 2|=Jra-C1i:4. 
5 6S.'i:^l.) Hl2i:S^r>9. i OjElit*^-? 

[0076] ^wm. f'j^fvy 4)V'^^nf^v. m 
^9m(s-Gm tiumhx^^hfzih. ^m^^z^t 

[00771 3js:|6BBco«S4i-3!!lSt^ iixJ*. t-r. 

1 -r rfl^^lzi 0 y -< X?&fi«^ 

m ( l»:t^l±2<K) ?r*y)S. §<^>tc:. H?<OXT- yr 
T'*a6/^i^m5iMmmj|^y-f X^i)-^m27^>''^7l/ 
y^>i^^izj:*)im:ti>. 

[0 0 7 81 iJt, 3|s5iHStcj;ix(?, Rswtc (-y-vr 

[00791 -t^^h-h . m^m^mim^i^mjm&at 

^muzmmr^-rt, tt, *<s#u"<;Kos^fb« 

*mMmxrxhixii , sidcox ^ -y Tco^jt-ftfi-^i^ 

$ ^> tc, {i»iHt«-t i: tSiJ-ffi^it'fkft-ttcM L . S - G 

[00801 ^%m(r>m^mmi>zxixt:g. x^'^-zp^ 

[00811 itz. s-Gm<r>WL^>>mizx Offitf , 1 

(7)m.m?:mmzm^Tti>. ttz. mmk<^mmm^m 
mi>-simx't>^. 

[00821 :^^m(^m^mm^zxtni. ^m^tM 
cr)^^mm'^ii^i^<Dm^y^yt<r)mm^mxh^. t 
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[0083] :^^fmm(^mmi. m(rmmizt3\<^ 
^my^:f}mi,zmt^i><oThi>. ii^. xv^y^^aa 
ms.<r>=i:-:SfmmizmmM^fif-iS' sriSHLr v> 

Mi-tf. ^:-^B®{4. 01 1, @140 (b) CO 

[0084] m'^im^Lf^mj^mM/m- 1 TO^it 
•fbSt^l§:^5S3^Jx-^Dm- 1 . Dm{iRAM9fcffliE 

imizmm-r^. ztt^zx'o, j^y^y^m^ti^'t-:!^ 
mm±^zn*). m^^vr/u^^Mzt^t^-c^t 

[ 0 0 8 5 ] ULh. ^HigfiilJcOX y^yi/^IA^iIS^iaj 
S<7)-c, 2fe^^fflv^/sx<y^yi/$J^2|ai^ai*^i: 

1 0 0 8 6 ] HI 5 tc. ^^^mrmcommmizy^hm}^ 

(0 08 7] X-yf-i^i/^lllSSi&tCfl^V^. ■»f>'rU>':/ 

mitk^^ii^ta-^iit (10 0). x.yf-i^^<OjSfTfcfi& 

i tLX^=JiS')\MiZ^^tl. RAMt;lR|ft$ 
SIfflb&*^r$iX'& (10 1, 10 1' ) . ^AHZ^ 3K«!ai» 

1 1 (o-iz>xms.m^mm\^i}mm-r^ (102. 1 
0 2' ) . tL, ®Ea^^s«oNf. -kyAmffia^o 
«ui (1 0 3 ) tcatf. •fe>'^mBE^i§sm<?5^ 

^S^T-rJ'yi. yi' *M vULh*^*^JBf-r'?> 
(106. 1 06' ) . ^^^x-rJ'yi, yi' *^'4V 
KLhcOi: -fe ^-xmEtr 0 . 6 VlJlTtc^-ti. 
(107) . ^i^JiJ-f-rJ'yi, yi' **4V*}fl<0i:^ 

[6 0 88] ^mimmx'ii. ^^^ijT^-rJ'yi 
i:yi' i:coiti&©ai-r«. < 1 20) . miaeori^ 

y i $r«*6S (10 8). »:tc, WL^9m ( S -G^) 
J: •) fl-^jfeJ^coSSm ( 1 fcti 2 ) d i iSr 

2. ( 1 0 9 ). $ ±ieiSf3K^«<^a»g^ioy >f X 

2SS<7)7'x'^';l,7 /PrJ'tcJ: 0®^t^>:¥itfl: 
«»^ISl^^5'Jr-^'DiSr^>^^ ( 1 08) . -tLX, 



^J6^^$tl^*IA!pJS^'>^PL^fflV-»r, (Di- 
L) * (Di-i-L) S:^46S ( 1 1 1 ) » 
[0089]i?:tC, (Di-L) * (Di-i-L) I^CO 
jE&WStciO. x-y^:/^7*a-bX<0$l^¥iJ«i!!yiSr 
^T^ (112). -r^i?*,, ftT'*>n{J»i:fJ«t, -9- 

cDXf-'yT'l 0 IfcrMS. 

[0090] ^fc, -feyxttflEigscojaa ( i o 3 ) 

{i. 02i:|S|U^:«OTiJiHB^«B&'r^. . 
[00911 tLJ:iE'<^*5KB<Oi|SF;SC¥fl^31S^X-r A 

iixt? . XcTjffi^Hx -y f-y 

^^«»JKtCt1-«lT'#&. (igor. CKOv-X-rASrfllffl 
UT, :J^vi^>'Tn-fext5a:l^-fe;W7r5>f i^To-feX 
cox .y ^^S-^Slc|gMr^&*&^SSt-rs ^ t 
T-#S. mr. ^<0<J:d'5r>'X7^AS:fi|fflt^:^*x 
ysMxcoMJira-fexSrSiBW.l.t'r, 01 6*»ii>01 
9 «ft«W=5r:J^'7 i^^-r o-fexcox^e?:* t t co-ca^ 

5. 01 6ti-fe>'W:7r7-f y^^a-r^t-rJ^Vi^y, 01 7 

j±;^2:3ttciiio:-rsru-fex. 0l8{i;ii^:^:3fe^^ila:■r 

^?,T^■bX. 019{i5^i:«<O^^>i3W^jSSixTW^: 
v^^cora•feXT'^>5. 01 9lc^RL3tra-bxtig 

COi^lf-ffi*^'?^^$iXTV^^V>/ii«^, '^X'NMrtCOX-y-f- 

>':/itKi^-tt^x-yf-yi5'1$JKcOf¥^^:t\ X y^ 

>yim^(omtiiimL< . M^ra-bxt^m-rsji 

[009 2101 6<0-fc;W7T^-< y-r3.T;^:^^Vi/'>' 

(DmT)^~7i^yra-txcr)j:mi>z'o\,^xwm-tt. %-r 

•K^Ml.'fhfzibl.z^ US^'x h 2 0 1 {zU%mki,zX 0 

fzifih\fhixh, ixv'xhcoTfcJi, m.iti^*j^ym2 

0 2. 1 ow-k)K2 0 3. g^bi^U3>'M2 0 4, T 
«<OEiSfc^STift2 0 5*9^«$ixTV^-l>. 

h 2 0 1 t5^:cO?^lc^tfE t/ivXi? 5:ll3ieK® 

m b ts:hm.{ti^ U 3 y )K 2 0 2 W- i^X h 2 0 1 cO^i^t 
^tjSL^I^OasSrJgJiitt-^. <^tc. Vi-'Xb20 iSrl^ 
M-(l:i^UnyJg2 0 2<0±tCl ow-kM2 0 

6, K^t^207$rm^S. ClOl ow-kBi206 

\tiMmMmmm.miz^j:h. 

[00931 mz^ 0 7 co±(c;^JnxfflcoU'>'' 

XhVX^'2 0 9$-IS3K3K«-CJl^«t, r^X-^X yf- 
y^/-CK^tK2 0 7i: 1 o w- k)12 0 6?rX y^y^ 
•ri), C:<^B$<J5Xyf->':?^(i. 1 ow-k]^2 0 6iOT 
iftfcfflSt-SX h ^yn-m^^iV^^) 3 2 0 2 -Cfff 
ih-rs. Sfl:K2 0 7Srm2 0 8<0vx^'t 
a-(bv''j3yK20 2 5r5t<^-VX^'i: LTT^X-rX y 
^y^-rSt, ?t2 1 0*iJ^fi£§ix-&. igfitT«!20 
5t<^riy:?^'h«:lRSiti^>. S-Jbi^U 3yffil2 0 4t: 
x-y^y^^f c:<^^. BBnSS (5^:2 l 0 ) tcTyPS 
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[0094] -izjuyTy^ v=f:x.r)\^y^i^y<rrrvX 

4m\,zm '^Wi<r>x. 1 o w - kHi: (nmmt^-^ < t 

l0 0 9 51:^^mi>Zt5K^m. low-k]K2 0 6, 
2 0 3C0X.y^Vim^^*l;=^f<J^>'XTrAt i OW^ 

0.1s mt<r>^^m^xi^j^i:nM-r hzt 

ns. ^rff^r^>. ^h«y^N--S£OMfl:i^U3:^IS2 0 2 
•^2 0 4*^nmf:ff«fc^t>^«^-eft^, 

[00961 :^^mcr>mmi\^mt:m^^?> ztizx 

•5, 1 OW-kP(0X>y^^i5^*<*ITU^^b>'»j3>')S 
h SiOg^ti/U 3:^2 0 2*>'!^JSJ3Lhfcx»/^:^ 

[00971 $ ^>tc, 3|s:5KBT't4. Tift2 0 5cr>±l,zm 
^^tt^t^^i^'J 3y)K2 0 45rx.yf-i^^^-r-6<0t:i^ 

j*i«^i^XTA-Cx-y^^^^$^Ti^ra^¥4^L. m^iO 

-6. ^^fe^*^:*^^:^*). Tift2 0 5<0X.y^y^^S:i!'" 

"fj^izii. mmcr>m^x'i^}^^^^tf&mmcom 
^z. y"yX'7i,^MiLX3i'y^>-/im%vx-t)^hm!^ 
m^ifsimiz^j:^ t,x<mm'mmm< ^rtmtf ^ h^j: 

OsWCX^^V^/jmT-r**^^, X-y^y:/i» 
jSfJ^tci S3i-->'<-xy^>':?^»o|S^*nsri8(c^: 
0, Tffi2 0 5«offih.t$i|fflit:'#&. 

[00981 i5i:{C. 01 7. 01 Sli, ^^^^^^4: 

hztajL-th-ru-^x. mis\ifi^%\,zt\a.-thrx:i-^ 

XXh*). 017i:@18{4, 5^S:5fetCjaXf 

?gtiHitT-j)^. v^-ritio«-^t>. iefl:iS3 0 2. i o 

w-k|K3 0 3. ^^LS^'j3yM3 04. low-kM 

3 0 5. gfl:->l» 3>-|g3 0 eatn^soBiJKifc^raT 
il63 0 7*<J^^?itTV^i., 
[00991 017 T-ti. 5fe-r. «Slo:ffl<7)^>''X 

3 0 1 ^U^WSX-mi^L. r5X-7X-y^>^^T' 
K^tlg3 0 2i: 1 ow-kffi|3 0 3S-X>y^>'i/L, « 
3 0 8tr?^«-rS. C:O^Xy^y:/(J. 1 ow-k 
M3 0 3<r)Tmz1^^ti>X V •y-'N-KOS^^^'J 3> 



^L-Xn^m^L. ryX'7Jivi-y-/^'^\^V-JXY 
'?Xi/3 0 9^^-ti>}i. ?^3 10**m§aS. « 

f^tc:Ttfi3 0 7i:<7)3>'^':?h$rlXSfci^>. M-ffcv-U^ 

^-Msoe^x-y^i^i^-rs. cot*. gaPg|J(3 1 

m^m.^ \.xmsdfim^^ixi> . 

[ 0 1 0 0 1 ty::, 0 1 8Ti4, /diDXfflcOU-v'X 
X:7 3 0 1 $rM3ieKfiftT'mL. 7*5XvX y^y:/-C 
S?fl:ISfc 1 ow-k|g|^x.y^v^U. ;t3 1 o^m^ 
•th. C:<7)B§c7)x>yf-:^t?^ti, 1 ow-kK30 5OT 

mzn^^-thxYyf'^-m<r)mti^')^y^3o exw 
itth. mz. m}mLm<DUi^x h^x^ 311 Sr^^t 

iSfilL, r^Xvx.yf-:^^i&fT«'^^i''xhvx^S:l^ 
*-ra fc . «3 0 87&«Jg«$ilS . ftf^fcTJftS 0 7 i: 
coay^f^^h^JRhtztb. Mfl:>-»J3»K3 0 6«rX;y 
f->'^^-rs. c:<oi*. mnmzTJV$.=.^M,^^i(K;:if</) 

wmtmmibjh;^. ±^i:^m{i:Lxm3&ii^jm^ix 
4. ■ 

[01011017. mi 8<7)i>'^yyT\3^£XtiZXtt 

U 3 via* T'COX .y ^>i/iK^£¥'J^ L-C 
y^-x^y^i^j/SrllSfe-rSC 4:^0:0, Xh-y-'-c-S^ 
i;<7)^K<0jSiiJx>y^^^$:«lSi|L. ®fil^^rx.y^:^ 

[01021 i5i:(C. 019$^fflV%T. 016<5OXhW'« 

-^xi^tm^^itfzi^'jx h 4 0 1 . wtim^ 0 2,1 

ow-klK4 0 3. a-ftiJ^'J3>'K4 0 4, Tia4 0 5 
jW^^^ititaSTX-y^i^^f-S. i&s^tc. mit'y^Ja 
>'JK4 04*-C^-I.;X4 0 6S: 1 ow-k)K4 0 3lC 

•rsi3ei®L, mmxm(7)'7x^imf&^ixt:uyxh 

407i;-ri). C:«0l/-i'':^h4 0 7 2rV;:^^'fc«S:JDX 
-r^.**, 1 ow-kffii4 0 3tCRlr^<0«gg$*gg«§il 

JtK5fi[-cx-yf->'ir'?r1?jL-rS. COlow- kM4 0 

•thXo^mAm&iX'^^j:^^. Ltiii^'oX. x-yf->' 

yimi:^»>mMLxi3^. x.y^vmiaisr'gra-r-& 

vifc-esai^^Tx-yf-i^^SrSiM-ri.. c:<oj^cox 

-y^yya. '^^xyNffirtcoxy^y^^i^K^— ttisit^ 
[01031 2|s^BBcr)i^^¥i)^->XxAtfOJ; 0 iz. mm 

mx'm^m<r)iLib±m^mx^^mmm^ t. 3sv % i 

*»<i:x-yf-v^<#tt<OSa&) SrtfJ^-r4ii:*fBrig^: 
yXTA^mm-Th ZtizXKt. WF<r>yjm*^n&t^j: 
0, iO^«ffi^r?SJnX*f5Itgi:^:«.. -f^hiy. 02 
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501. 1 ow-k|i5 0 2. #ffi5 0 3. 1 ow-k 

$tifeB^fc-rS. -rm. low-kM502i:l 
ow- kM5 0 4{4M«OM'5:^ffii«««^^t-rs. 

1 ow-k||g5 0 4*»J«L«:Si. -ailJg)«$r>*'BfU 

a-b;:<.i:L. l ow-kJ15 0 2 i: 5 0 4^7)^1:1105 

ffi5 0 3*iJg^§iT.Tt'>-g.t<0£0. ffi^JKWISKi^-cffi 

[0 1 041 ^i7)K5rr5Xvx.y^y:/-ri. 
si*, VXi?*|{iiai 9^i:|HI«^rcr)T'«Bgtfe. 019 

<o«jnxxsA»^>;^^'-b L, 5f®5 0 3t,zmm^tm 

t/i k # . i: #® 5 0 3 Ti4 x -/ 
-/^i^-^^Wr-ti k . *iB5 0 3 ifm^ b Lfz:^ h 
«g{4. *^5 0 3<oa:-/^y^t±gM«S-C'«T^,S<0 

Zbi}<X'^^b\'^dmii)^ht. -^ti. 5 0 8tiT«l5 

0 6b<r>zi>:}f'!^hm<o:^hi>. 
[0 1 0 5] <j:tc:, -fe/w^r^-f >'3>'^'^' hfttg'vfo 
*%Ba«oaffl0y5:^-r. 122 l^±^r;^7r^'^y^:^^' 
^hcox.-y^yymcommMxhrf. @2 2{±x>y^:^ 

<<rMm.-^iy±<r)XV^m^-thi.=>\z\^X\^h. Zh, 
tcStL. 02 1 . 022lcS^L;tidtc. *%BB£r)-b;U 

'^m.bts:->X\-^h . 

[0 1 06] 02 \<r)^}V7r=jA:/^y9'PY\i. V 
i/'XheOl. TEOS-«5»BPSG^i:*<JDg5-fbK6 0 
2. SOG^fk'cOK-ftlKeO 3. g<t;>-'J3>'M6 0 
4. T«66 0 5. y-b6 0 6<7)^jti:^-7t:v^l>. 

y- h 6 0 6 <rm^^wmts:^y9 ^ y ^^h^w^xh 

lg6 0 7**Jg«$ilTV^S. L7t*^oT. St-fkHe 0 2 



[0107] x^^^-^iOPSli. 02 2fcr5^t5t J: a 

tc. i^xx hc7)?tK (607 tcjtfE) <mi\.ii^wmxib 

hZb"^. S^>'U3:xM6 0 4OBc?D^^6 0 8**fiiJ 
x»/f-:^^^«:||OiSLIUSLT<.'>Si:. x-/^v^< 

O;>y;^lftm^iW^U;^0kvwyt^fc:J:0s x.y 

yifix%^j:<^j:hzbhhi> . z<7mmi. x.y^xh 

[0108] 3|sf|H*0»^¥il^v-XTi^A«:fflV%JtJ^ 

^Mt<JDS!l^^^;^(^3&«Si^O-C, m*»'5:x-y^:^^'^|#tt 

02 lcr):K.^t:'X.y^>'^5:^<tfiL/cB#^»<^B!{bJ»6 
0 2«0X.y ^>y*^it4T t, lt^l:M6 0 3C0±® (K-fb 

flge 0 2 bm^e 0 3<o#B) ti^t!ti^iai*sii^ 

ic7)x-:5'k^a6jffl^LTS)Sl?'fblS6 0 2<OffiJ^ 
*^^,x-/f-^j/jtK2r^46. -e-iiSrK-(bM6 0 2<?Dx.y 

ttz. ^ixtxi,zx.-/i->yLtzm^<^j:--y^yyim. 

f-^bZ(r>'f-iS'{:im-t^ZbX\ x-yf-y^^SIS 
<r>W^m:^it^^tzbtiiX^&. Ztii. fib^ii 
Ji y^yymW(0::iyYn—;U^'<:^^Mzm?ril'. MU<^ 

^^^i:mmL^£t('^^^mi'f&zbii^t 

[0109] *l|BHco:fraicJ:<x(f , x-y^^-^^iSjSj&t 
X yf-y:/^|ISfeL^*?^>fSffitcSI^#i.<7)T\ ilS 

6 0 3$-x.yf-y^LTy-Ma<D05V^^iS2rX.y^>' 

^•rSiklC^S*^. M<^g|5^6 0 8<5DX-7f-Vi/$:?P 
$ilLTSlRitrS]±$:0-?;tO. , S-fbi' U 3 6 0 4 
iO?^]!£6 0 7tcaL^v:f*<7);t-A-x-yf-ymS2:^ 
y>^0-rs*&<o*«gr-^'t, ±£«^:fr&'C*A;^x 

Yrncomitme o scox-y^vi/atjssrR t j: 

T^i^. X-y^y;J^?ttt«0S^14iiiE^X-yf-Xh-yr 

(D^izn^x hzbhx'^h, ^j:ti. mmti^mizt> 
*»-?-rv%^>,>«^t:-t, , x."/^yymsi}i^jij\m<,zb' 

<r>m^itLXK^hii^^:m^hZbX\ o-yhrtcox-y 
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^fj^SriiMt-?.. mit'^vziyme o 4<oig6 o ?*< 

tf-a!»(iiB#SSrffl< L.^rfttUf^:^^rV^3!)<. 2|s:^^<0l* 

[0 1 1 1 1 tJt. mK^mmm-cii. ^-cy^<2mz 

[0 112] ^t^lZ. f-^>'y^'2rt^Cl^^L/^T^Xv 
[0 113] ^tJ. X'J y iP'^-x-f 

[oii4ii/i. y-t ^-^(o^^a^^maco** 
10 115] z<r>i^xy'Mz}Hf^yu-f^ y^m^T) 
t LX. 'f-^yj^-t^tico^c^mzmssiff^^X'^^' 

tizj(.yr^^<cr,fm) . &mmzWEmw^^mi:o 



Nt-c, ±wmmizmtii>iti>f—i'<7>M!m^<^ 

[0 1 1 6] ^rtJ. *^Sfe0iM7-^XvS:ffl(,^;^x.y^ 

yy^^Mim^z-?\,^xm^zi/^. mt<y^x^^m\^ 

fz^ O-~yy<^i^M'mizii^^X$>'0 , x.yf-y:5^ 

7Xvi?'j-->'j!^<7)i^^¥<j^ictJSffl. -t^*)*,. r 
^X'7mm<^m^'m.izmmx'^ . »:<o!its^*t-s. 

[0 117] (l)fBfe}Ht^^fflv^/ir5Xv5!®c^*| 

^ 1 coTi^^j\^y ^ u yy^®.b . M¥«-toi#i^5>l 
'm\]^^imi.tz;ib^imb-ti>y-^x-79mi^An 

[0 1181 (2)±ls<or5Xv«!®^^2|a|^Si-t5 

v^-c. r^x-^^a^oss^^aj-r-s^st . 

jE-ri>. fiiiy'-J'^A^y^fV'i^'jyywE^w^b. msi. 

^^b^mttc:! b ^#iafc-r^r^xv«iai^^f4^ 
^a. 

[0 1191 o)mmjM.<^WimL(^m^n7-^\.zi: 
r>y^X'?mm^!^^m^'t^:fim\,zii\.^x ^ mfiEst 

^kzmmmLoymm'f~^^^±izmni:yr^m^ 
^mi^ttz^L b ^nmb'Ti^yx^'mm^^m 
m. 

[0120] 

<0T. **^^fflv^f>:x-y^y^*|ji^W^ai*^Ji^f 
[0 12 11 tti. *^BBlcin{f, BSi:i-S3tS^^ 

im^cr>tiiiTmKiznv-<zyxms.m^mm^^m^^x 

izM L-fe yx«Effi$r jE«itc:^y>l> c: t *^-C.# S . ta!-5 
xysox-/ ^>'^^*^jS«r^^tc:«^aii-^^v:i6«?5x -y 

[01221 t.fi. ^WR^IzMi. msm'^cnfzihffy 

m.mM.^9mi'<io^^¥imzii\^x. w.m.n\^^ 
m<0BiiB.btkmzfi^9fi^y^f\^^ u ^^^^ftasriaJt* 
.1 1 tcj: 0 . m:mz^tkiii^i}^h<r>-i-yr o yym^ 
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[ 0 1 2 3 1 § *^HJtc ittif, jE5i 
:*W^-X >y f-y ^^Sr^J'-^ < l&^T^ ht\^o Wi^lfh 

$is<osa*^i::5&a-r ^ t § . x >y 

[01 ] *S6BBcO|lifefia|tC^^X.y^>^^ii^jS*'J^^g 

103 1 02coMa#-JiiO't'io, jf^-fe-y h$fjmt/y 

[04 3 ^7-b y hiaiiBIt5j;VirV ymm^^iy^j:^^ 

[05] 05fc, ^mm<r>:^y-^'yYmmi6Xx/'^^y 

[07] -feyxmSfcitfy-f yltiEO^a— ^-v-h 
[08 ] •^>xms.iiXJ/-y'i vms.<r>^<rm<r>yu— 

[09 1 ^mm^mmwmmw—^D i <os:ai 



[0111 mi<r)mm.<r)ijiimmf^Tm^7FcfTm 
mxhi>. 

[0121 09(^a^«Hcl^<<^y ^ x*«^ t/c^<o 

[013] ^^m<^mm.mL^m\¥—^D i <o» 
^yu-cot^2a)mm^^zm'jih9m^m^7^'ry^ r 

[014101 3cr>mtm7yjm.msx/9mimi:^ 

[015101 <r)mmizisifhmmm^<r>fii 2<7)mim 

[0161 -fe/u^r^-f >^3^T)\^y-7i^yyu-^:x.<7> 
mi:7fcfmx'^h. 

^^Kimxhh. 

[018] ;A:&5feicJnx-rs^vv->'ra-fex<oxS0« 

[0191 :;?vi:«o«#^*5?g«$<x-CV»=5rV^J®^<or 
o-bXc7)Xg09S:5^-r0Tfc S . 

[0201 1 o w- k mm^^x u;'::ro -fexoxs 
CT$r*-r0-r3>s. 

[02 1 1 Hr/V-^r^-Oay^J'i? hfi^tg'vcosjs^^^co 
•y ^ y ^<OBfBg0-C*-5 . 

[02 2] iz)i'yT'7^y^ys-^Y-^^<r>^mR'r> 
aflBCfiSr^-r0-Cft>). -fe;P:7T7-f>-3>^'^h<ox 

l - X-yf-^-^^g. 2- •X>y^>'^^f-A'WN\ 1 O - 

x.y^:^^^i^^*ii^«!aj^a. 1 i- -3t«iajsi 1, i 
5-:t7-fe.y h(in»iiiS8) 15.1 >mMm 

17-AD?E^. \Q -fi^^)\^y^)\^S^ 

S&. 1 9 HiS«Still»ia», 2 0 •Ti^-:J';P7-f;l-^'Isl 
2 1 - RAM. 22 -m^^^. 23-DAmk 
30 - CPU. 
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